For many education providers, student engagement can be a major issue. Given the positive correlation between engagement and good performance, providers are continually looking for ways to engage students in the learning process. The growth of student digital literacy, the wide proliferation of online tools and the understanding of why online gaming can be addictive have combined to create a set of tools that providers can leverage to enhance engagement. One such tool is Peerwise, https://peerwise.cs.auckland.ac.nz/, an online, multiple choice question (MCQ) and answer tool in which students create questions that are answered by other students.
Introduction
How to encourage students to be more engaged in learning is a major issue for many tutors and is widely di scussed in education literature. Strategic and surface approaches to learning [5] and the "plug and chug" method [6] are some of the ways in which students display a lack of engagement by focusing on what is needed to pass the unit and, in consequence, experience poor learning outcomes [7] .
The influence of assessment on students' focus and attention is well documented by authors such as Biggs [8] . By choosing appropriate assessment strategies, students can be encouraged to take more interest in and develop a strong understanding of their subject. In addition to assessment, good teaching requires active student participation in the learning process engendering student independence and control over the learning pr ocess [9] .
The appropriate use of this blended learning environment which integrates teaching and online learning [10] is likely to change the approach of students to the unit and improve the learning experience [5] . This paper looks at one technology enhanced tool called Peerwise and recounts the experiences of using the application at Bournemouth University during the academic year 2014-15.
What is Peerwise?
Peerwise is an online repository of MCQs in which students create, share and answer questions.
A question can consist solely of text but can also include images or links to web resources such as videos. Students indicate the correct answer to their question and up to four wrong or distracting answers. Question creators are encouraged to include an explanation of why the answer is correct and why the distractors are not correct. Students are asked to rate questions for difficulty and quality. Questions can be tagged to group them into themes and categories. Students earn trophies for their participation and this acts as a motivator. Leaderboards of those creating the best questions and those with the most correct answers also act to engage participants and introduce an element of gamification.
Peerwise offers a self-directed learning pedagogy based on a tool that can be accessed at times that suit students and which provides immediate feedback to students, supported by explanations and links to further learning resources. This flexible learning aid is augmenting the more traditional tutor -student relationship which can be seen as demotivating by students [11] . Instead, a more personalised format enables students to develop their paths to knowledge in a very individual way [12] .
Gibbs and Simpson [13] highlight the importance of timely feedback to students. Once each question has been answered, a student finds out if they are correct and how other students answered the question. This information allows a student to form a view on their own knowledge and also that of their peers. The recognition is important in indicating areas for future improvement and development, reinforcing existing learning and raising attainment [14] .
Peerwise has been in use since 2008 and continues to evolve. There is an active community built around the application and plans for further development.
Benefits for students and staff
Various studies have identified benefits of using Peerwise to both staff and students [3] [4] [9] [15] [16] . These benefits are summarised below:
For staff:  Peerwise involves students more in teaching and learning. Peerwise supports student-led learning based on socio-constructivism and co-creation of material where students can either work individually or in groups to create questions.  Can provide the tutor with both formative and summative assessment feedback.  Potentially reduced contact time. One of the purposes of test questions is to foster deep learning without incurring additional tutor time [15] .  Quickly highlight topics or concepts that are troubling students.  Create reusable learning objects (RLOs) as the questions can be exported and imported.  Can be used for crowd-sourced exam questions.
 While a small number of unit marks are usually allocated for the use of Peerwise to ensure participation, studies have found that students often exceed the minimum requirement [3] .  Tutors control access to the repository and the user's roll (supervisor or student).  No cost implications.  In many implementations of Peerwise, the responsibility for creating questions rests with students with little tutor involvement after the initial introduction. This means that Peerwise can be highly efficient. For students:
 Peerwise promotes a self-directed, independent approach to learning where the student takes the initiative to formulate and achieve goals they set for themselves, determine the quality of their own work and the work of others and successfully filter information to satisfy their needs [4] .  Creating and answering questions develops creativity, independence, knowledge and understanding.
Question creation forces students to reflect on the unit's learning outcomes.  Access to a repository of pertinent questions, organised by category, difficulty and quality.  Empirical testing of students' knowledge [3] . Receive immediate feedback on questions answered.
In viewing the responses of their peers, students can self-assess their knowledge level.  Utilise current technology to access Peerwise (smart phone, tablet or computer). Use Peerwise wherever they are and whenever suits them best (24 hour access).  Work individually or in groups to create or answer questions.  Use Peerwise confidentially because their real identity is not displayed. This creates a climate where students can be comfortable and confident in using Peerwise.  Students with different learning styles, for examples activists, reflectors, theorists and pragmatists [17] will each be able to benefit from the use of Peerwise. Activists are likely to find Peerwise challenging, reflectors have time to consider questions, theorists will enjoy the structure and methodology of Peerwise and pragmatists will perceive how using Peerwise will enable the achievement of their goals.  Encourages participation through gamification. There are 25 trophies available in Peerwise. The evidence presented has been supportive of Peerwise. However there are potential issues:
 While studies have demonstrated the benefits of peer instruction, improving learning twofold when compared to the lecture format [6] , some researchers have identified issues of trust. While students have implicit trust in tutors, they are less trusting in the knowledge of their peers. However, students' trust in tutors can lead to acceptance of what is said without any critical assessment, behaviour which acts to suppress deep learning in students [15] .  Peerwise is a standalone application and is not yet integrated with other applications. This means that students have to follow links and log into Peerwise separately from their virtual learning environment (VLE). When new questions are raised, there is no mechanism to alert students.  Concerns can be raised about the quality of questions created in Peerwise. With no tutor to oversee the questions, will students create simple, poor or incorrect questions?
How Bournemouth University embedded Peerwise
Bournemouth University embedded Peerwise in one under-graduate and two post-graduate units in 2014-15. The embedding process was the same in each occasion. At the start of each unit, a scaffolding session was held. It was felt important to set and communicate expectations to students [10] because, while the application is intuitive to use, there are benefits from comprehensively scaffolding the tool for students. The scaffolding session covered 8 areas:
1. Rationale. The reasons for using Peerwise. The high level of constructive alignment between the unit content, assessment and Peerwise was reinforced in the minds of students. 2. Functionality. How to use Peersise. Reassurance that the identity of question creators could not be seen by peers. 3. Examples. Examples of good and poor quality questions. Quality is the extent to which a question is an effective and efficient means to acquire the knowledge required for the unit [16] . In terms of the SOLO taxonomy [8] questions should tend towards the higher levels that are relational and require students to integrate, analyse and apply their knowledge. Questions at the other end of the taxonomy, that are unistructural and test memory and recognition, will also be required but these will be less pre valent in the repository. The examples were also framed in terms of Bloom's taxonomy [18] with emphasis being given to create questions that test the higher levels of the taxonomy. It makes intuitive sense to provide examples however they may be unnecessary. Purchase et al [19] report how a repository of adequate quality was created without any instruction on what constitutes a quality question. 4. Creativity. A prompt to use text, images and links to provide an engaging question. 5. Usage expectations. The practice and live use of Peerwise during the semester. 6. Assessment. How the use of Peerwise would be assessed. To provide encouragement to students to use Peerwise, the unit assessment marks were changed to allocate 10% of the unit mark to its use. The marks were banded based on participation which allowed the tutor to allocate a mark without an undue assessment overhead. Different marking scenarios were trialled but they all had in common that they accounted for 10% of the unit mark. In one unit for example, 4 marks were given for creating 5 questions and answering 10 questions correctly in the semester and 10 marks for creating 30 questions and correctly answering 60 questions. 7. Issue management. The process by which any issues could be highlighted and managed. 8. Feedback mechanism. How the students can feedback their views on Peerwise.
Experience in the 2014-15 teaching year
After the scaffolding session, students were given a week to trial Peerwise before the test questions were removed and live use commenced. Table. 1 shows the metadata for the three units. The different numbers of questions created per student by unit (17, 1, 27.7 and 38.1 respectively) reflects the different requirements for gaining the 10 marks for participation. The requirement was increased in each subsequent unit. The different student levels, under-graduate and masters, was factored in. As 20 credit units, the amount of time that could be allocated to the use of Peerwise in the semester was also taken into consideration.
The feedback from students on the use of Peerwise was positive. For most students, it was the first time they had used Peerwise and they reported it was easy to use, beneficial to their learning and that Peerwise had increased their engagement with the unit. While the majority of students fulfilled the assignment brief to gain the 10 marks possible, some students went much further. In the under-graduate unit, four students answered over 100 questions, one student more than 200 and a single student answered 385 questions during the semester.
The potential concern about poor quality questions was only marginally experienced. If students created poor questions, they were rated as such by fellow students and these questions were then bypassed by students looking for better quality questions. This supports the findings from the study which found that students are effective judges of question quality and that there is a willingness to accept the judgements of other students on what was a quality question [16] . Where students indicated the wrong answer to a question, feedback from other students encouraged the question creator to revise and correct the question and once led to a very li vely seminar debate.
Many students reported that making questions for their peers elevated their role in the unit and they enjoyed those feelings. There were no concerns raised about learning from other students.
The profiles of questions created and answered across the semester showed that the initial scaffolding had been beneficial, in some of the units, in suggesting that students create questions early in the semester so that there were a variety and range of questions to be answered. Figure.1 shows the profile for questions created in the under-graduate unit. Figure. 1 also shows that many questions were created at the end of the semester as the unit deadline approached. It is unlikely that many of these questions were answered by other students, thus reducing their use. In the third unit, the profile of questions created was much less balanced. Figure.2 shows the post -graduate project management unit. The unbalanced profile in Figure. 2 is likely to have reduced the benefit of using Peerwise for this cohort of students and suggest that the scaffolding was inadequate in this the third use of Peerwise by the same tutor.
In looking for evidence of the benefit of using Peerwise, correlation tests were undertaken to look for a link between a student's overall grade mark for the unit and the number of questions answered. No statistically significant correlations were found (the Pearson product-moment correlation coefficient for unit 1: r = +0.120, n = 50, p = 0.408, unit 2: r = -0.233, n = 11, p = 0.490 or unit 3: r = +0.475, n = 12, p = 0.118). In addition to small sample sizes, a possible explanation for this comes from the fact that the three units were all assessed by coursework. If the assessment involved an examination, it is possible that the use of Peerwise may have correlated in a more positive way with the students' mark. In unit 1, data from a self-assessment undertaken at the start of the unit and repeated at the end created a measure of student improvement. When the data from the cohort that did not use Peerwise were compared with the Peerwise cohort, a statistically significant improvement was seen in the Peerwise cohort (t = -2.385, df = 65, one-tailed p = 0.01).
Conclusion
The last academic year has seen the successful but limited use of Peerwise at Bournemouth University. The Peerwise team at Bournemouth University is working to develop Peerwise through six initiatives:
1. Promote to staff. Raise the profile of Peerwise to other tutors at Bournemouth University so that they may understand and assess the suitability of Peerwise for their own units.
2. Improve the embedding of Peerwise. For the next academic year, use the lessons learnt to improve the scaffolding and use of Peerwise at Bournemouth University. 3. Generic resources. A staff -student co-creation project is currently working to create 500 questions in each of the two university-wide repositories; academic writing and research methods. Please contact peerwise@bournemouth.ac.uk for more information and access to these repositories. 4. Benefit measurement. Identify ways in which the benefit of Peerwise can be measured. 5. Integrate with the VLE to simplify access using the Learning Tools Interoperability (LTI) facility. 6. Incorporate in a MOOC. In developing its first Massive Open Online Course (MOOC), Bournemouth University will be incorporating Peerwise for assessment and revision.
